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(54) Babesia ccine 

(57) The inventio is directed to a vaccine cc upris- 
ing Babesia cams ant jens from a strain of Babesia canis 
rossi and another Be >esia canis subspecies. 

Such a vaccine tves both homologous protection, 
and heterologous p; Section to infection with strains 
other than those of w h;ch the antigens have been iso- 
lated. 

Preferably the a ugens are soluble antigens which 
can be harvested fn n the supernatant of a cul' ire of 
Babesia parasites 



Description 

This mention is relate to a vaccne against babesios.s. mote specrhcally against can.ne babesiosis 
Bahes.os.s hkemala.a ,s a disease wh,ch has a focal chaiacte- The reason to. Ih.s is that the pathogen .strans- 
m ,nX k .ha feed on a certain reservoir of parasi.es present ,n the vertebrate population On y where ticks are 
n esern babesiosis can occur On balance, part.cularly ,n indigenous animals, the parage coex.sts with the host w.thoirt 
s ign'cTn, dise ase In many cases babesiosis ,s a problem because of man's activities through nn^edinc j o 
yenet.r tiai.s and/or transiting animals to unfamiliar erwonments where babesiosis ,s endemic (Callow. L L and 

Daigliesh. R J , 1932) 

m dogs the disease is caused by Babesia canis and Babesia gihsoni. 

A, present three subspecies of B cams are distinguished B c cams (transmitted by Dermacentor ticteh B : rossi 
(transmuted by Haemaphysahs t.cks) and B c vogeli (transmitted by Rh.p.cephalus ticks. Uilenbe.g. G. et al . 1989) 
1 Signs of disease 2* urally acqu.red babesiosis usua.iy begin 7-21 days after infection These symptoms include 
lever anorex.a depression anaemia, haemoglobinuna and rapidly develop.ng weakness Increased lacnmat,on sa - 
vat,on and muscle tremo, commonly occur Nervous signs may develop in term.nal infections, and death may occur 
' when ,he disease is let. untreated Severe coagulation disturbances resembling disseminated intravascular coagula .on 
(C3iC)havebeeniepoited in acute B cams infections (Moore, D.J and Williams. M C . 1979) Thrombosis is not common. 
Z small hyahne Lomb,. connected w,.h megakaryocytes have been descnbed (Fischer. W and Scheideman IT. 
^ 0, it appears ma, these coagu.a.ion disturbances lead to increased erythrocyte-stick.ness As a result th . blood 
■k passage through ,he m,crovasculature is hampered, r asultmg in congestion of internal organs and decreased packed 
StSmes (PCV, Th,s right impair the oxygen supply to certain tissues and subsequently lead to tissue dar^ge as 
a resut, o, anox, (Ma.he.oe. W D and Park,n, B.S.. 195,; Basson. P A andPienaar, dG.. ^ 

EvOence liom congestioi m B cams infections comes irom expe..n.ei.. a ... . 

heated Some o. these ammals restore the packed cell volume in two days from 25-35%. which ,s associated with 
ot the soleen to normal measures. 
The three suSpec.es of B cams differ with respect to their pathogenicity (Uilenberg et al . 1989) The North-African 
B c vogel, shams provoke only mild disease, which usually does not require treatment (like the Australian B. cams 
sua.nsf European B c c ms stra.ns are more pathogenic than the North-African parasite. In our experiments with the 
B c cams A strain, approximately half of the animals required chemotherapeutic treatment after infection (Schetters et 
at al 1994) The South-African B c ross, strains are most pathogenic, a feature observed already very early (Nuttal. 
1904) Using the South- African B c ross, strain na.ve dogs developed progressing disease charactensedby exponential 
pa-as.te growth In contrast, paras,.aem.a in dogs infected with European B c cams usually is limited In the latter, 
congestion appears to be the main pathological feature . , n =c 

At the moment a vaccne for Babesia is prepared from the supernatant of a culture o, a stra.n o, ^*> a can.-, as 
3, is described ,n USP 4,777 However, such a vaccine contains only ant,gens of this strain of this Particular subspecies 
o. B cams It appears that such a vaccine gives in general little protection against infections wM type) 1 3 , an* 
(Lepe,,,. C . pZlasmose canine et vaccination Pirodog. Doctoral Thesis. Un.v of Nantes. 1988) The author of the 
thesis gives three possible causes of this failure of protective immunization: 

4C 1 the sensitivity of th- • dogs with respect to vaccination. 

2 the type of immune effector mechanism induced by vaccination, 

3 the antigenic diversity of Babesia 

S„a,n dependency of this type of vaccination against Babesia bovis in cattle has been shown , (Ristc and Montene- 
.,- nro lames 1988) A simila, finding has been made in vaccination of dogs (Sib.novic et al I9c7 and Schetters et al 
tgyS) Merem ,. is describe that the antigenic diversity ot Babesia has a great impact on the efficacy ot vaccination ,t 
,he vaccne s made Horn the supernatant of a culture ot a single strain ot Babesia ,t only protects against challenges 

witn the homologous sttai 1 ™~ lf , 
Vaccnes containing whole, attenuated Babesia parasites always harbour the danger mat tne pa.asites again 
■n. become vnu.ent and thus sp.ead the d.sease instead ol cu.mg it. Therefore. ,t is p.efeiable to use a subunit vaccne 

Thus the-e -einains thedesne fo, a vaccne winch ,s not infective, which can be easily p.oduced and which ye. can 
y.ve piotection against he e.ologous (wild-type) challenge infection 

On. invention now is a vaccne for protection against babesiosis comprismg antigens from B cams, characterised 
in that it comprises antige ^s from B cams ross, and antigens from another B cams subspec.es 

...... .. . M-.t-rtvih'.- Pntvv-.n »i nnv wav thnt are capable of eliciting an 
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Known subspeci s of Babesia cams next to B c rossi are B c canis and B. c vogeli (Uilenberg. G et al , 1989) 
From B c cams at k *st three different strains have been isolated, denominated strain A. strain B and the strain used 
in the commercial va cine Pirodog^-' 

The vaccine aa )idmg to the invention may comprise an antigen in a pure form optionally in the presence of a 
veterinary acceptable carrier The antigen can or: lonally be covalently bound to a non-related protein 

Such a vaccine c )es not only protect against infections with B c cams strain from which the antigens in the vaccine 
have been isolated (, omologous protection), but t surprisingly also gives protection to infections with heterologous B 
c cams strains 

The model of hoi .ologous protection has been indicated by Lepetit {supia). and is demonstrated by our experiments 
io in which vaccination vith antigens from subspecies B c cams strain A does not protect against infections with B c 
cams strain B (Scheireis et at.. 1995) Also vaccination with Pirodog® (commercially available and produced from a 
culture of another B cams subspecies strain) does not protect against challenge with either B c. canis strain A oi B 
c cams strain B Fu hermore, vaccination with antigens of a strain of B. c rossi alone is - in contrast to the findings 
after infection with a /ild-type strain - not protect e for challenges with any strain of B. c cams 
n From our expenr ents it surprisingly appeared that vaccination with a vaccine comprising both antigens from super- 

natants of culturer o 3 c rossi and B c. cams st am A gave adequate protection upon challenge with B c cams strain 
B parasites This me ns that such a vaccine enables heterologous protection. 

Preferably the v< cine is prepared from solu 'e antigens which are released in the medium of a culture of babesia 
in 1or example erythrc :ytes For this culture to blood of an infected animal an anticoagulant is added and a cell suspension 
20 trom this sample is gi own in culture flasks on a murium suitable for growth. Soluble antigens,, i.e antigens which do not 
precipitate in an aqe'. us solution such as culture medium, are collected. 

Dmfnr-iKlv/ fKa 'ji 'inunc va/iII Kti Hariv/tvH from th^ ruitiirp Kimprn^itpint which is harvested. The antiaens can be con- 
centrated by filtering or evaporation of the mediu; i, or any other suitable way. 

In addition to an immunogenically effective amount of the antigen the vaccine may contain a pharmaceutical^ 
25 acceptable carrier or ciluent. Examples of pharmaceutical^ acceptable carriers or diluents useful in the present invention 
include stabilizers su.;h as SPGA, carbohydrates (e.g. sorbitol, mannitol, starch, sucrose, glucose, dextran), proteins 
such as albumin or ce sein, protein containing agents such as bovine serum or skimmed milk and buffers (e.g. phosphate 
buffer) 

The immunogem :ity of the antigens of the invention can be enhanced by cross-linking or by coupling to an immu- 
3o nogemc carrier molec jle (i.e. a macromolecule having the property of independently eliciting an immunological response 
in a recipient, to whic the antigens of the invention can be linked, for example p-galactosidase, protein A. prochymosine, 
blood clotting factor a. etc ) 

Coupling to the *rner molecule can be carried out using methods well known in the art. the exact choice of which 
will be dictated by trv nature of the antigen and the carrier molecule used. When the immunogenic carrier molecule is 
J5 a protein, the Babesia antigens can be coupled, e.g. using water soluble carbodiimrdes such as dicyclohexylcarbodiimide. 
or glutaraldehyde 

Coupling agent?, such as these can also be used to cross-link the antigens to themselves without the use of a 
separate carrier mol* cule Such cross-linking into peptide aggregates can also increase immunogenicity 

Optionally, one c more compounds having adjuvant activity may be added to the vaccine. Suitable adjuvants are 
40 for example alummiu n hydroxide, phosphate or oxide, oil-emulsions (e g of Bayol F (R) or Marcol 52 (R) ), or saponins 
eg GuilA< H >. 

The vaccine acc irdmg to the present invention can be given inter alia subcutaneously or intramuscularly 
The optimal efU live amount to be administeted will vary depending on the age and weight of the animal and mode 
of administration of le vaccine A suitable dost will be the amount of antigenic material produced by 2 10' - 2 W 
•r parasites in 12 hour culturing, of which parasites preferably half is B c rosst and the other half is an other B canis 

subspecies 

1 he method to p epare a vaccine according to the invention will, in general, comprise the steps ot 

culturing the Ba; isia parasites in a suitable medium, 
- hdr vesting the dftiyenically active substance^ from this medium. 

admixing said s jstances with pharmaceutic -illy acceptable excipients 

Legeixf to the fu jres 



'it.- ! 
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Fig 3 The effect of v icctnation with a monovalen vaccine on the peripheral red blood cell number after homologous 
Of heterologous chai enge infection Data are expressed as packed cell values (PCV) and represent the mean value 
of groups of animals Animals that were chemoth ^rapeutically treated were from that day on omitted from the group 
Fig 4 The effect of c. tfeient doses of monovalent vaccine on the peripheral red blood cell number after homologous 
challenge infection )ata are expressed as packed cell values (PCV) and represent the mean value of groups of 
animals No animals were chemotherapeutically treated 

Fig 4a The effect of vaccination with monovalent B c. rossi on the PCV value of dogs after challenge infection with 
heterologous B c cinis B parasites Data are expressed as packed eel! values and represent the mean value of 
groups of animals Animals that were chemotherapeutically treated were from that day on omitted from the group 
Fig 5 The effect of vaccination with a combinatio ^ vaccine on parasitaemia after challenge infection Data represent 
the mean values of groups of animals, and are log transformed 

Fig 6 The antibody response against Babesia canis-mfected erythrocytes upon vaccination with a combination 
vaccine Data represent end-point titres of pooled serum samples 

Fig 7 The effect of combination-vaccination on the peripheral red blood cell number after heterologous challenge 
infection Data are e pressed as packed cell values (PCV) and represent the mean value of groups of animals No 
animals were chemctherapeuticaily treated 

EXAMPLES 

Materials and methods 

Dogs (Beagle) of approximately 7 months of age and of both sexes were used They were kept at the dog-unit of 
Intervet International (Bexmeer, The Netherlands). They received a standard amount of food daily. Drinking water was 
supplied ad libitum. Expe rimental groups were formed assuring an equal distribution of animals according to litter and 

sex. 

Parasites 

Two different Babes. i cams canis isolates (A and B) were used They both originated from France Babesia cams 
rossi originates from Sou h-Afnca (Uilenberg etal . supra) Isolates were stored as stabilate in liquid nitrogen, and passed 
once through a splenectomised dog before in vitro culture or infection Challenge infections were done with blood from 
infected dogs 

Challenge infection 

Three weeks after tl 2 booster injection with vaccine dogs were challenged with blood of an infected dog The blood 
was taken by venapunct jre from the vena jugulans using heparin to prevent clotting The blood was washed once in 
Babesia medium (see beiow) A volume of blood, cor taming 2.10* infected erythrocytes was injected intravenously into 
r ecipient dogs 

r'cuasnaemta 

The parasitaemia is ^xpiessed as the log number of red blood cells infected with Babesia parasites per 10' eryth- 
rocytes in the peripheral olood (tanen by venapunction from the vena juguians according to Jarra and Brown. 1985) It 
was read from blood srrw.ars stained with May Cirunwald/Oiemsa solutions 

h t ie ma toe i it 

The haematocnt value is e*piessed as packed cell volume (PCV) of a sample of venous blood taken fiom the vena 
jugulans A haematocnt capillaiy was filled with hepannised Wood and centuluged in a haematocnt centufuge foi 5' at 
10.000 rprn The packed ceil volume was lead usmg a haematocnt leader (Hawksley) 
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Piasma 

Plasma was pre; ared from hepannised blocd from the vena jugulans The sample was kept on ice Cells were 
pelleted by centnfugation (iSOOg, 10 . 4°C). and t ie clear plasma aspirated It was stored at -7CrC 

Babesia medium 

RPM1-1640 (Gibco). supplemented with HEPES (40 mM). sodiumpyruvate (1 mM), L-glutamine (2mM) and sodium 
hydrogen carbonate 1 1 g/l) was adjusted to pH 7 4, and used for in vitro culture of the parasite 

in i'it/0 culture 

The parasite wa: cultured in vitro for a limited period of time as essentially described (Schetters et al . 1992 ) In 
short, blood of an mft ;ted dog was withdrawn by venepuncture, collected in a tube containing heparin to prevent clotting, 
and immediately put on ice The blood was washed and a cell suspension of 5% packed cell volume (PCV) and 0 3% 
parasitaemia was pre oared in complete Babesia medium (which contains 40% v/v normal dog serum) A volume of 40 
ml was cultured in 75 crn^ culture flasks (Greiner). The flasks were gassed wrth commercial gas mixture containing 2% 
(v/v) Q 2l 5% (v/v) Cl , and 93% (v/v) N 2 and put at 38.7°C. Twice a day the cultures were transferred to 50 ml tissue 
culture tubes (Falcor ) and centrifuged (400g. 5\ 4 U C) Of each culture 25 ml of the supernatant was collected, and 
replaced by fresh Bat esta medium, prewarmed in a 37°C waterbath. The cultures were gassed and incubation resumed. 
Supernatants were c llected at 43, 60 and 72 hou*s of culture, pooled and concentrated to one-thenth the original using 
a tangential flow app jatus (Millipore) with a filter of 10kD cutoff. 

Vaccine formulations 

Vaccines were o lamed from the supernatant of Babesia cultures and contained one ml of concentrated supernatant 
of a culture of 2.10" i arasited erythrocytes per mi. Saponin (Quil A (R) , Superfos) was added to a final concentration of 
0 5 mg/ml. 

Combination vac:mes were composed by mixing one ml of concentrated supernatant of two different cultures to a 
total volume of 2 ml. 

Saponin adjuva" control was obtained by d, luting saponin in physiological salt solution to a concentration of 0 5 
mg/ml 

Vaccination 

Groups of five a gs were formed assuring an even distribution of litter and sex. Serum was collected prior o vac- 
cination, and at weel- y intervals during the whole xperimental period (i.e. vaccination and challenge) Animals received 
a priming injection w h vaccine and three weeks later a booster injection, subcutaneously. 

Antibody litres (SEL 1A) 

Antibody titres against parasrted erythrocyte were determined using the slide-ELISA technique described earlier 
(Schetters et a! , 199:>) In short, serum dilutions are incubated on acetone-fixed blood smears of Babesia cams infected 
dogs The immunoglobulin bound is visualised using a biotm-streptavidirvperoxidase detection system Twofold serial 
dilutions are tested a id titres are expressed as the last dilution step which gave a positive reaction (blue stain) 

i :h'hl\h examination 

After challenge i fection all experimental animals were examined daily tor clinical signs Special attention was given 
to behaviour, spleen size, size of lymph nodes, colour of the mucous membiane of the eyelid, and the capillary refill 
time The clinical sec e was determined as described earlier (Schetters et al., 1994). Dogs that had to be chemothera- 
peutically treated w* e given the maximal clinical score (=6) Chemother apeutic tieatment was considered when the 
health condition of tl e animal rapidly deteriorated Dogs were injected with 0 6 ml Imizol (Pitman -Moor e Coopers) for 
two consecutive day^ Within tnree days after this tr eatment no parasites are detectable in the per ipheral blood 
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RESULTS 

t * J/ry/'t' 1 VdCCif\itiOns ;v,'h fi C Cd'lV 

Groi.f>s of five dogs were vaccinated with inter vet B c canis A vaccine as piepared above and subsequently chal- 
lenged with homologous )f Heterologous parasites After priming and boosting all animals showed antibody responses 
against parasitised er ythn >cytes The mean antibody titr e of the two vaccinated groups was comparable ( Figure 1 ) Upon 
challenge infection both ; roups of vaccinated animals exhibited slight decreases of antibody titres against parasitised 
erythrocytes In both groups the antibody response was boosted by challenge infection There was a one to two day 
difference between these'oooster responses, am ma is challenged with homologous parasites responding eamei (day 3- 
4) than those challenger with heter ologous parasites (day 5) 

Vaccination did not effect the course of parasitaemia after challenge infection irrespective of the parasite isolate 
used (Figure 2) The prevalent period was two days, thereafter parasites were observed in the blood, and parasitaemia 
peaked at day 6 after infection After that period of time parasitaemia declined, following an irregular pattern Clear 
recrudescences were no observed, although there was a tendency of increased parasitaemia at days 9 and 12 of 
infection. In general, animals challenged wrth B. c. cams B parasites suffered from higher parasitaemias as compared 
to those infected with B c cams A parasites (Table I) None of the vaccinated animals that were challenged with homol 
ogous parasites required chemotherapeutical treatment In contrast, in each of the other groups two out of five animals 
had to be treated for sev re lite-threatening babesiosis. 

AH animals (vaccinal or not) suffered from anaemia as a result of challenge infection (Figure 3). The first four 
days after infection the slope of the haematocnt values of the vaccinated animals was less steep than that of controls 
From day 5 after infectior onwards, the vaccinated animals that were challenged with homologous parasites diverted 
horn the other animals, i nd from day 7 onwards there was no further decrease of haematocnt values in this group. 
Vaccinated animals that * ere challenged with heterologous parasites also showed signs of recovery fr om day 7 onwards 
The haematocnt values ol animals that had received adjuvant alone dropped further for another two days At that time 
point there was an initially rapid increase of haematocnt values, followed by a period of more gradual recovery from day 
1112 When the maxima decrease of PCV for each individual animal was calculated it appeared that signrficantly less 
decreased values were cuserved in vaccinated animals that had experienced a homologous challenge infection. This 
was not found for the vaccinated animals that were challenged with heterologous parasites (Table I). 

From this it follows that from vaccination with an igens of a particular subspecies of Babesia canis no protection 
against heterologous infection can be obtained 

Example 2 Dose-response relationship. 

Groups of five dogs were vaccinated with three different doses of vaccine prepared from cultures of B c. cams 
isolate A The three doses were: normal dose, a 5x diluted and a 5x concentrated dose. The amount of adjuvant used 
was the same for every ir jection (1 nig Quil A/dose). Animals were vaccinated twice, with a three week interval Three 
weeks after the booster njection animals were challenged with homologous parasites. It appeared that the animals 
vaccinated with the highest amount of antigen were best protected (fig. 4 and Table II), although differences were small. 

Thus, there is a broa.. range of antigen concentration which yields comparable levels of protection after vaccination 

txamole 3 Vaccination vith B c rossi and heterologous challenge. 

Groups of three dog were vaccinated with a monovalent vaccine prepared from B c rosst culture supernatants 
Animals received two inji ctions. three weeks apart Three weeks after the booster injection they were challenged with 
2 10'< infected er ythr ocytts nom b c cams isolate B Animals had to be treated tor severe clinical babesiosis at day 7 
attei challenge infection he maximal decrease ol PCV value was at that time 48 b ( 12 0) and was not measured tui ther 
because t^e animals ret >ived chemotherapeutical treatment At that time the antibody titer was 4 u as measured by 
shce-ELISA In this experiment no control infections were carried out 

In a second experiment, groups ot tivedogs were vaccinated foui times with three week intervals using a monovalent 
vaccine prepaied of B o lossi cultuie supeinatants Upon vaccination the animals developed antibodies against B 
canis parasites Aftei chal enge infection with heteiologous B c cams parasites it appealed that although thei e appeal ed 
to be an initial effects or. the dynamics of the PCV values (slightly less decrease three to four days aftei challenge 
infection, see figure 4a). ill animals had to be treated chemotherapeutically to prevent death 



EP0 691 131 A1 



Example 4 Vaccina!* n with a combination vacant based on antigens from cultuta supernatant* of B c cams ,solate 
A and ti c ioss i 

Coups of five dc. s were vaccinated with a vaccine prepaiation based on antigens from B c cams isolate A culture 
and B c ross, culture" Of each of the components one dose was administered (the animals thus rece.vmg a double 
ant,gen dose) Arana i «ve,e ,n,ected twice. th.ee weeks apart Three weeks after the booster injection animals were 
challenged with heterologous parasites (B c. cani3 isolate B). 

Vaccination M n t attect the course of rnfect.on significantly (Figure 5) The prepatent period was one day foil both 
groups of anrmals Pt. as.taemra increased rapidly, peaked at day three after infection, and subsequently declined By 
day 11 parasitaemia *as undetectable in both groups 

Vaccinatron indu.- x> antibod.es agarnst parasitised erythrocytes The antibody t.tre of pooled plasma was 6 at the 
time of challenge inf. .Hon (Frgure 6) After challenge infection the antibody litre dropped, but from day four onwards 
increased rapidly to I .els of about 8 Importantly this type of response was comparable to the response found arte, 
homologous challenc > infections (sup,a, Figure 1 , indicating that vaccination with the combination vaccine provoked 
an effective memory isponse upon heterologous ;hallenge infection 

Both groups or a, mals suffered from anaemic after challenge infection The PCV value dropped the first four days 
■ n an identical manne ■ (Frgure 7). From that day onwards the PCV value from the vaccinated animals did nc: chop 
siqnrticantly anymor e I his coincided with the onset of the memory antibody response (Figure 6). PCV values of the 
control an,mals decre tsed further, and the animals had to be treated chemothecapeut.cally The maximal decrease of 
PCV value ot the vac mated group was significantly less than that of the control group (Table HI) The dynamics of the 
PCV values of the vaccinated animals resembled that of vaccinated animals that were challenged with Homologous 

Pd ' d |T LTpeJ^hat ihe PCV dr op^ vaccinated" a jgs was significantly less (42.1 ± 5.5) than controls (53.1 ± 4 5), see 
also Fig 5. 

Table I 



30 



3b 



TTie effect of vaccination with Intervet cams A preparations on the haematocnt, parasitic load and clinical 
score values a ter challenge with Babesia cams cams isolate A or Babesia cams cams isolate B parasites 


Treatment 


Challenge infection 


Max deer PCV 3 


Parasitic load 


Max din score 


Intervet cams X 


cams A 


44.9(5.3) 


4.0 (1.2) 


26 (1.1) 


Control 


cams A 


606(12.1) 


5.4 (15) 


4 0 (1.9) 


Intervet cams A 


cams B 


54.7(10.1) 


5.9(1.5) 


4.1 (20) 


Control 


cams B 


55.6(10.7) 


7.0 (13) 


4 1 (19) 



a Data repres Mil ttie group mean values (± sd) 
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Table II 

The effe t ot" vaccination with different doses of Intervet cams A preparations on the haemat- 
ocrit, ant x>dy titre and clinical score values after challenge with Babesia cams cam s isolate A 



Treatme t 


Challenge infection 


Max deer PCV d 


antibody titre 


Max din scor e 


Antigen W5 


cams A 


42.0 (10 1) 


5.0 (0 7) 


2 3 (1 1) 


Antigen 1/1 


cams A 


39 5 (3.5) 


7 0 (0 7) 


1 7 (0 9) 


Antigen M 


cams A 


35 1 (7.3) 


7.3 (0.5) 


16 (1.0) 


Control l nil A 


cams A 


62 2 (8 0) 


1.2 (0 5) 


4 4 (1.7) 



H [ ),it (i iNi'M-Ml TM* ■ 'jioup mciiii ■- dluc- (• :>d) 
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Table III 

The effect of vac :inatiorT^ith a combination vaccine pieparation on the hematocrit and antibody titre 



after challenge with Babesia cams cams isolate A Parasites 



Treatment 


Challenge infection 


Max deer PCV a 


Antibody titre b 


Comoination 


cams A 


42.1 (5 5) I 


6 0 


Adjuvant only 


cams A 


53 1 (4 5) 


1.0 



d l)a!a repiusent t le group mean values {± sd) 
D titie measured trom pooled serum No sd available 
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Claims 

1. vaccine tor the protection of dogs against babesiosis comprising antigens from B cams, characterised in that it 
comprises antigens from B cams rossi and antigens trom another B cams subspecies 

2. Vaccine according to claim 1 , characterized in that it comprises antigens from Babesia cams rossi aixi Babesia 

cams cams 



3 Vaccine acoordmn to :laim 1 or ? characterized m that the antigens are soluble antigens 
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6. Method for the pn rat ion of a vaccine according to one of claims 1 -5. characterized in that it comprises the steps of 

culturing the Babesia parasites in a suitaNe medium, 
harvesting the antigemcally active substances from this medium, 
admixing sa* substances with pharmaceutical^ acceptable excipients 
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Figure 4a. 
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